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(54) PRODUCTION OF TRANSPARENT CASTING MOLD 

(57)Abstract: 

PURPOSE: To rapidly form a transparent casting mold having intricate shapes with simple operation by embedding 
a wax pattern model into a photosetting resin compsn. and curing this photosetting resin compsn. by irradiating 
with light, then heating the wax pattern model to melt, thereby allowing the wax to flow out. 
CONSTITUTION: The photosetting resin compsn. or more preferably UV curing resin compsn. is put into a 
transparent container having light transmissivity in a dark room. The wax pattern model is embedded therein and is 
subjected to a degassing treatment at need and is then irradiated with light, by which the photosetting resin 
compsn. is cured; thereafter, the wax pattern model is heated to melt until the wax flows out. The curing time is 
shorter and the calorific value per unit time associated with the curing is larger as the quantity of light for curing 
the photosetting resin compsn. is larger. As a result, the misrun and gas inclusion defect in casting are controlled 
by observing the inside of the transparent casting mold by a water model to recognize the fluid condition of the 
molten metal in the casting mold. 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A manufacturing method of a transparent mold characterized by carrying out heat 
melting of the wax-pattern model, and making it make it flow out after burying a wax-pattern 
model into a photo-setting resin constituent and stiffening Mitsuteru putting and a photo-setting 
resin constituent. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial App!ication]This invention relates to the manufacturing method of the transparent 
mold used for an experiment with the water model which recognizes the flow situation of the 
molten metal in the mold in precision casting etc., and which is performed for accumulating. 
[0002] 

[Description of the Prior Art]In casting, especially the precision casting of complicated shape, in 
order to control a run and a gas contamination defect, it is necessary to recognize the flow 
situation of the molten metal in a mold in detail. However, the mold used for casting is opaque, 
and since the flow situation cannot be viewed, it is made to conduct an experiment with the 
water model which used the transparent mold fabricated with transparent resin, such as an 
acrylic resin, instead of the mold, and uses an india ink etc. instead of a molten metal. And by 
observing and analyzing the action of restoration of the india ink in an experiment with this water 
model, the flow situation of a molten metal is predicted, or a casting defect is coped with, and it 
is using for production of the mold used for casting. 
[0003] 

[Problem(s) to be Solved by the Invention]However, in the method of fabricating transparent 
resin, such as said acrylic resin, and producing a transparent mold, a fabricating operation is so 
difficult that the cavernous shape in a mold is complicated, and very troublesome processing and 
huge time are needed. 

[0004] Although there is also a method of making a wax-pattern model buried into transparent 
resin liquid, and on the other hand solidifying transparent resin liquid by adding a hardening agent, 
Degassing treatment was difficult, time also required it, and since the viscosity of resin liquid was 
comparatively high, when this method was not enough as this degasifying, by it, the produced 
mold might not become transparent. The wax-pattern model fused for the heat generated when 
resin hardens in this case, and the thing of a low melting point had restriction that it could not 
be used. 
[0005] 

[Means for Solving the Problem]After proposing this invention in view of the above, burying it 
into a photo-setting resin constituent in a wax-pattern model and stiffening Mitsuteru putting 
and a photo-setting resin constituent, it is related with a manufacturing method of a transparent 
mold characterized by carrying out heat melting of the wax-pattern model, and making it make it 
flow out. 

[0006]A wax-pattern model used for general precision casting, such as a wax and resin, can be 
used for a wax-pattern model used for above-meritioned this invention as it is. In order to 
improve wettability with a photo-setting resin constituent, a surface-active agent and inorganic 
sol may be applied to the surface of a wax-pattern model. 

[0007]As long as it carries out photopolymerization of the photo-setting resin constituent used 
for this invention, a radical system or a cation system may be sufficient as it, and acrylic or an 
epoxy system may be sufficient as resin, in addition it limits also for neither oligomer nor an 
additive agent in particular. Namely, what is necessary is just to consider it as a resin 
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composition of ultraviolet rays or electron beam hardenability combining an initiator and a 
monomer, oligomer, an additive agent, etc. suitably. Although heat deflection temperature of that 
to which photo-curing of the above-mentioned photo-setting resin constituent was carried out 
is not limited in particular, either, it is better for there to be not less than 65 ** preferably. 
[0008]A manufacturing method of a transparent mold of this invention specifically, In a 
transparent container which has a light transmittance state in a dark room, a photo-setting resin 
constituent, After putting in an ultraviolet curing nature resin composition preferably, making said 
wax-pattern model buried into it and performing degassing treatment if needed, a photo-setting 
resin constituent is stiffened, heat melting of the wax-pattern model is carried out, and it is 
made to flow out after that by irradiating with light 

[0009] Although what is necessary is just to perform the above-mentioned degassing treatment 
by method to which a publicly known vibration is made to add, a method of using decompression, 
etc., since the above-mentioned photo-setting resin constituent is generally hypoviscosity, 
degassing treatment of it can be carried out easily, without needing prolonged processing 
especially. 

[0010]A!though in particular a light source, light volume, and cure time to be used are not limited 
for hardening of a photo-setting resin constituent by optical exposure, cure time becomes short, 
so that there is much light volume, and calorific value per [ / hardening ] unit time becomes 
large. It is good to put 100-cc resin to sunlight for about 2 hours, and to stiffen it in hardening 
which uses sunlight as an example. Generally as a light source, a laser beam etc. are used. 
Quantity of heat generated at the time of hardening is controllable by strength of a light source, 
and optical irradiation time. Quantity of heat which water etc. are made to be placed between 
the circumferences and generated by hardening is made to absorb, and it may be made to 
control a rise in heat in that case. 

[001 1]What is necessary is just to carry out by for example making it immersed all over 60-80 ** 
hot water, in order to carry out heat melting of the wax-pattern model and to make it flow out. 
What is necessary is to repeat operation which supplies volatile organic solvents, such as 
ethanol, acetone, and xylene, in a cave of a transparent mold, and washes them, for example, and 
operation of supplying boiling water and making it eluted, and just to perform them, when a wax- 
pattern model is complicated shape and melting liquid which carried out heat melting like cannot 
flow out especially easily. 

[001 2] After making a wax-pattern model eluted thoroughly, inside of a formed mold cave can 
fully be dried, the resin surface which carried out photo-curing if needed can be ground, and a 
transparent mold of this invention can be produced. 

[0013]Thus, even if it performs this invention over photo-curing or sufficient time for 
desiccation, compared with a method of carrying out the fabricating operation of said 
conventional acrylic resin, for example, and producing a transparent mold, a transparent mold can 
be produced very promptly, and the time is a two-day grade. 

[0014jand production of a moid which can use a produced transparent mold for an experiment 
with said water model etc., predicts a flow situation of a molten metal by observing and analyzing 
an action of restoration of an india ink etc., or copes with a casting defect, and is used for 
casting — ****** — things are made. 
[0015] 

[Example]Hereafter, working example of this invention is shown. 

[0016]Working example 1; 40 g of wax-pattern models (impeller shape for turbochargers, 1 mm of 
minimum thickness) of three-dimensional complicated shape are buried in 120 cc of photo- 
setting resin constituents (product SCRmade from incorporated company dee mEq-400), After 
carrying out degassing treatment in a decompressed atmosphere (-500mmHg), it put for 2 hours 
and sunlight was made to carry out photo-curing into a tank. In order to make a wax-pattern 
model eluted in 70 ** hot water after hardening and to remove the residual wax of wax-pattern 
model details, the inside of a mold cave was washed by acetone 50cc. Then, after carrying out 
natural seasoning, the fluidity model experiment by an india ink was conducted. 
[001 7]The transparent mold produced as mentioned above was correctly reproduced to the 
portion with a thickness of 1 mm, although it was assuming light brown. And in the fluidity model 
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experiment, the restoration action of the india ink in a mold was able to be observed. 
[0018] 

[Effect of the Invention]As explained above, without needing a special device and the skilled art, 
this invention is very simple operation and, moreover, can produce the transparent mold of 
complicated shape promptly. And by being filled up with water models, such as an india ink, in the 
obtained transparent moid, and observing the action, the flow situation of the molten metal in a 
mold can be recognized, and the run and gas contamination defect in casting can be controlled. 
Therefore, in the former, the measures against the casting defect performed in thinking error can 
be taken easily, and the useful effect on the industry of shortening the time of mold production 
generally or reducing the cost of moid production is brought about. 



[Translation done.] 
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